Sandia Visualization Corridor formally opens

Highly complex images rendered in seconds into 20-million-pixels display

By Neal Singer

A 10-foot-high, 13-foot-wide screen that
makes high-definition television look in compari-
son as grainy as an old TV in a cheap motel will
be formally unveiled by Sandia on July 12.

The facility’s

digitized images of
highly complicated
scientific data sets
are created of 20
million pixels.

“If the devil is
in these details,
we’ll find him,”
joked Brian Wylie
(9227) of the
opportunity for
finding formerly
hidden mischief

Tom Hunter, Senior VP (9000)
for Sandia’s nuclear weapons
program, and Bill Reed, DOE
ASCI program director, will cut
the tape for the Visualization
Corridor’s grand opening at an
invitation-only reception July 12
from 8-9:30 a.m. in Bldg 880,
Al North corridor. From 10 a.m.
to noon, an open house for
ASCI personnel is scheduled,
and from 1-3 p.m. all Sandians
are welcome to visit.

through the
unusual clarity of the huge data set’s visual
rendering.

The image is as detailed as if an aircraft at
21,000 feet were imaging every ear of corn in a
100-acre field, says manager and program leader
Philip Heermann (9227). “The image approaches
the visual acuity of the eye: the eyeball is the
limiting factor, not the computer. From ten feet

(Continued on page 5)

Labs’ RAMPART building
management software may
be adopted by GSA

RAMPART, Sandia-developed software
believed to be the first risk-based approach to
building management, may soon become a
tool to help the General Services Administra-
tion (GSA) assess the risks of natural disasters,
crime, and terrorism to the nearly 8,000 fed-
eral buildings it manages nationwide. See
Chris Burroughs’ story on page 6.

By Bill Murphy

“A new nuclear culture will arise. The ques-
tion is, ‘How much do we [the US] want to influ-
ence it?’ ”

That’s the issue and the question as framed
by Sandia nuclear energy expert Tom Sanders
(6411).

Sandia Senior VP for Nonproliferation Roger
Hagengruber (5000), Senior VP for Nuclear
Weapons Tom Hunter (9000), and VP for Energy
programs Bob Eagan (6000) have an answer. The
US, they argue, should seek a seat at the nuclear
energy table, a seat it vacated in a de facto sense
more than 20 years ago.

And the three Sandia leaders have a very
good idea of the form this new nuclear culture
should assume. They call their vision the Global
Nuclear Future. It’s a conceptual framework
they’ve developed over the past three years or so
to look at nuclear weapons, nuclear energy,
nuclear proliferation, deterrence, and nuclear

MAX HEADROOM? No, even better — it’s David Logsted (9519) backstage, checking alignment of 16 digitized
projectors that create an image on a 20-million-pixel screen with a clarity that old Max would only look on with

envy.
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This story is the latest in a series the Lab News is
publishing over the course of the summer to look at
Sandia’s current work in nuclear power initiatives,
what’s been done, and what might be in the
pipeline in the near and not-so-near future.

repository management — “all things nuclear,” as
Bob puts it — as a systemic whole.

The Global Nuclear Future, the VPs say, is not
a defined, packaged solution; it’s a way of think-
ing about the shape of things to come. And while
the shape may not be sharply defined, its broad
outlines can be traced. It’s an extension and elab-
oration of the concept of Global Nuclear Materi-
als Management, championed by Tom Hunter.
That was a concept of responsibly managing
global weapons-grade nuclear materials in a way
that is environmentally sound and profoundly
proliferation-resistant.

The Global Nuclear Future vision takes the
materials management concept a step further by

expands to New Mexico

College Cyber Defenders program

Lee Cunningham’s art brightens
world for hearing-impaired kids

Global Nuclear Future would see systemic
management of ‘all things nuclear’

Sandia VPs articulate vision that integrates deterrence, nonproliferation, energy, and waste

Bingaman on altern

Sen. Jeff Bingaman, seen h
Director Margie Tatro, got a first-
last week at Sandia’s work in alterna-

tive energy technologies. See
sjory on page 7.
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incorporating a nuclear energy component into
the equation. The vision recognizes that nuclear
deterrence will be a fact of life for the foreseeable
future, but also recognizes that America’s Cold
War-scale stockpile is far larger than 21st century
geopolitics demands. It recognizes that nonprolif-
eration will remain a key national security goal. It
sees global climate change as a legitimate area for
concern. It sees that nuclear energy can be a com-
ponent of America’s energy supply mix. It holds
that nuclear wastes can be minimized and man-
aged through the proper application of technol-
ogy. And — most critically — it sees all of these
issues as synergistically related.

The key to the Global Nuclear Future, says
Tom Sanders, is what he calls the holistic nuclear

(Continued on page 4)



“To me a smell is yes

of a car exhaust

This & That

Three VPs: ultimate challenge — The Lab News staff hopes you are
reading and learning from our spring/summer series on nuclear energy. I think
you’ll find Bill Murphy’s page-one article in this series particularly
interesting because it puts Sandia’s related R&D efforts in a meaningful
perspective. It’s based largely on interviews Bill did with three Sandia vice
presidents — Bob Eagan, Roger Hagengruber, and Tom Hunter. It’s about
something they call the “Global Nuclear Future.” I told Bill he had the
ultimate Lab News writing challenge — interviewing three VPs and then writing
an article that makes sense (I trust no one will tell Bob, Roger, or Tom I
said that), but Bill did one fine job.

*

Suspicious overseas poet — My media relations/employee communications
colleagues and I get some strange phone and e-mail messages. Our names,
numbers, and addresses are listed in lots of places; as a result the
world’s “fruit baskets” have easy access to us. John German, for example,
has a year-old-plus news release on the web about a Sandia project that
explored the idea of using bees to find land mines. A new woman “pen pal”
from the UK discovered John’s release and started sending him some “very
interesting” e-mail messages, barely related to the release, by the way.
Here are a few lines from one of her recent messages:
lavender, jasmine, but also rose. How
different the very many varieties of rose smell, the smell from the fumes
. how I hold my breath as I pass by a car reversing out
of its drive early on a cold morning. A white freesia has the perfume. I
cannot detect a perfume from the coloured ones. Sweet peas, do the
different colours have a differing intensity of perfume?” She goes on,
rambling about other things that don’t smell nearly so great — things we
just can’t mention in a “family” newspaper.

John says he feels like he’s being “stalked by a poet.” For his
sake, we hope she doesn’t have the price of an overseas airline ticket.

*

Trust us; we’ve had ethics training — My goodness! What ever

happened to old fashioned trust? I learned that the DOE IG (Inspector
General’s) office was scheduled to begin a new audit of Sandia this week
“to determine whether SNL’s self assessments are useful indicators of
performance.” Now, really, would anyone at Sandia be untruthful on self
assessments about our performance? Even exaggerate just a little? How
could anyone suggest such a thing? Doesn’t the IG realize we have annual
ethics training? I’'m pretty peeved about this
willing to take one of those DOE polygraph tests — almost. Maybe DOE could
give us all polygraph tests and forego this audit. (They don’t ask questions
about travel expense reports on polygraph tests, do they?)

so peeved that I'm almost

*

Thanks for your input — I heard from several of you after asking in
the last issue for input about unusual business names and who has had the
most managers at the Labs, but haven’t had time to sort through it all
yet. We’ll get to these vital matters in the next issue.

— Larry Perrine (845-8511, MS0165, lgperri@sandia.gov)
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Alan Swain receives
ANS Laurence
Pioneering Award

Sandia retiree Alan Swain has received the
George C. Laurence Pioneering Award from the
American Nuclear Society Nuclear Installations
Safety Division. The award is given only occa-
sionally “to recognize outstanding pioneering
contributions in nuclear installations safety.”

The award, an engraved plagque and a
check for $1,000, was presented at the ANS
annual meeting in Milwaukee June 20.

Says the letter informing Alan of the
award: “The Division is making this award to
you in recognition of your pioneering contri-
butions to the advancement of nuclear safety
in the field of human reliability analysis and
for introducing its application to probabilistic
safety assessment of nuclear power plants.”

“What the letter does not say,” Alan tells
the Lab News, “is that the human reliability
analysis method, models, and technique
involved were developed by me at Sandia over
many years from 1961 until my retirement as a
DMTS in February 1987. Two of my coworkers
at Sandia were especially helpful: Henry
Guttmann (retired) and Dwight Miller, DMTS
[Systems Reliability Dept. 15312]. | am grateful
to Sandia for allowing me to develop a method
for quantifying the potential impact of human
errors in complex man-machine systems.

“My former supervisors (H.E. Walker,

W.E. Boyes, J.M. Wiesen, R.R. Prairie, and

R.C. Easterling) were unusually supportive.
And | am especially grateful to the ANS for rec-
ognizing that the method has had useful appli-
cation in non-weapon areas.”

After he retired from Sandia, Alan contin-
ued to apply human reliability analysis to US
and foreign nuclear power plants, to chemical
and other process plants, and in product relia-
bility cases. He and his wife, Allana, who
accompanied him to the awards ceremony, live
in Rockport, Texas.

Y {Congratulations

To Allison (9821) and Mike Kane, a son, Jared
Lee, June 9.

Labs News wins APEX Grand Award. . . again

The Lab News’ Jan. 26, 2001, annual Labs
Accomplishments issue has won a Grand Award in
the APEX (Awards for Publications Excellence) 2001
Awards contest.

Lab News writer Bill Murphy received the award
July 3. He coordinates the Labs Accomplishments
process each year, from solicitation, collec-
tion, and editing of entries (selected by the
VPs in each division) to design, layout, and
production of the issue.

This year’s Labs Accomplishments
section was a special illustrated, full-
color, 16-page pull-out section featuring
Sandia accomplishments in engineer-
ing sciences, nuclear weapons, partner-
ships, materials, pulsed power, arms
control and nonproliferation, micro-
electronics, emerging threats, environ-
mental remediation, computing, manufacturing
& production, energy and critical infrastructure,
security and force protection, and labs support.
(Copies are still available from the Lab News office.
It is also on the Lab News web site at
http://www.sandia.gov/LabNews/LN01-26-01/
LA2001/1a01_story.htm.)

Sandia also won 10 APEX Awards of Excellence.

Five went to Labs News staff members:

e Chris Burroughs, Education & Information
Writing, for her four-page pull-out section on
Native Americans at Sandia (Nov. 17, 2000) plus
two articles on workplace issues (Jan. 12, 2001).

< Bill Murphy, Benefit & Membership Commu-
nications, for his article series on employee
work/life balance options (Sept. 6, Oct. 30, and

APEX.
= -—

AWARDS FOR
PUBLICATION EXCELLENCE

Nov. 3, 2000).

* Randy Montoya, Feature Writing, for his per-
sonal photo essay (photos and text) on the impact
of Sandia’s Shoes for Kids program (Dec. 15, 2000).

e Larry Perrine, Columns & Editorials, for his
This & That column of Feb. 9, 2001.

» Ken Frazier, News Writing, for
“Galileo’s Epic Odyssey Around Jupiter
... and the Sandia connection” (Feb. 9,
2001).

Four Awards of Excellence were for
other Sandia publications also produced
by Media and Employee Communica-
tions Dept. 12640:

= Bruce Hawkinson, Sandia Daily
News, for One to Two Person-Produced
Newsletters.

= Sandia Technology, for Magazine &
Journal Writing.

« Sandia Technology, for Magazine & Journal
Design & Layout.

« Sandia Annual Report 2000, for Annual
Reports — Printed Four Color.

Chris Miller (12640) coordinates the latter
three publications.

Still one more Award of Excellence, in the
category Web & Intranet Sites, went to Manny
Ontiveros (WebCo Dept. 9517), for Sandia’s
external web site.

Commmunications Concepts, Inc., Spring-
field, Va., conducts the annual APEX awards pro-
gram “recognizing excellence in publications work
by professional communicators.” There were 5,100
entries this year.
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College Cyber Defenders program expands to NM

13 students now in Albuquerque; will travel to California at end of month for Red Teaming, presentations

By Nancy Garcia

The College Cyber Defenders (CCD) program
has expanded to New Mexico this summer, with
13 students on board for training in information
protection.

In a sense, Zach Lovelady (6516), a University
of California at Los Angeles student from
Albuquerque, could be considered one of the first
candidates for the expanded program, since he
began interning at the California program last
summer, then spent a week over winter break at
Sandia/New Mexico, where he returned after the
expansion was launched this summer. The
expanded program has 11 undergraduate students
from UCLA, MIT, the University of New Mexico,
Purdue, the University of Southern California,
New Mexico Tech, Rocky Mountain College, and
Salish Kootenai College. There are also two high-
school students.

At the end of July, the entire group plans to
arrive at Sandia/California for a week of presenta-
tions and “Red Teaming,” in which they will test
network vulnerabilities in the student-run com-
puter system (a stand-alone network) and present
results from the CCD program. Their full-time
mentor, Karen Shanklin (6517) coordinates the
program under the management of Bob
Hutchinson (6516). Michael Hannah (9338) is a
senior mentor, who spends half his time with the
students (the last of whom arrived in late June).

“The intent of the program is to create a pool
of potential future employees and to increase
computer security awareness,” Karen says.

Research projects include a computer security
project under Jeff Taylor (9327) and Steve Hurd
(8910) to continuously scan for vulnerabilities,
working with programming, databases, and pro-
totyping. Projects under David Harris (6516)

Sandia

CaliforniaNews

include an Integrated Network Analysis Tool that
consists of a protocol generator, analytical tools,
and graphical presentation software. And Bill
Young and Brian Van Leeuwen (both 6516) will
lead students in exploring the security issues in
wireless networking and protocols. Addressing
Red Team issues, mentor Dave Duggan (6516)
will expose students to the taxonomy of attacks,
network intrusion detection, secure systems
design, and data mining.

“Each program offers different strengths,”
said California site CCD mentor Nina Berry

(8920), “depending on which mentors are there,
and their interests.” The programs share the over-
arching goal of sharing and expanding knowl-
edge in computer security, however, and are
designed to develop potential employees.

Started almost three years ago under the
guidance of network security expert Fred
Cohen (8910), the original program will be
“graduating” the first of the original set of
interns from four-year colleges within the next
18 months, Nina says.

Computer science/information technology
path available to students at Sandia/CA
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INTERNS IN THE Computer Science/Information Technology Path can participate in a number of pro-
grams at Sandia/California. Programs are available for students aged 16 and up, starting with math stu-
dents in high school, who can participate in the Go Figure Math Challenge (see top of chart). As students
advance in their studies, they are presented with more options to focus on a specific area of interest.

Altogether, there are 175 students this summer in a variety of programs that can serve as a path to
potential employment. Eighteen students have converted to full-time or limited-term employment.

Students examine energy costs of computer processing

Committee considers electrical power needs of research network

By Nancy Garcia

CPUs have yet to come
packaged with energy-efficiency
stickers like refrigerators. Yet
anyone whose laptop computer
has dimmed an hour into a
flight knows the shortfalls of
dependence on short-lived
power. Now, with California fac-
ing higher energy bills, the
expense of computing power is
also becoming more of a consid-
eration.

At the College Cyber
Defenders (CCD) program, an
initial study performed to
ensure power load-leveling
between electrical circuits has
been expanded to include
energy efficiency. Undertaken
by Scott Maruoka and LaVon
Dayton (both 8910), who were
designated the “Student Power
Committee,” the study exam-
ined electrical consumption of
99 computers and monitors.
Their report factored in process-
ing speed and thermal output
(which can tax the room’s cool-
ing system).

Scott, who received his master’s in informa-
tion security in May from Hawaii-Pacific Univer-
sity, enlisted intern Chris Kershaw (8910), who is
studying computer engineering at UC Santa Cruz,

AMPING UP — Scott Maruoka, left, and Chris Kershaw, right, used a custom power meter to mea-
sure energy consumption of computers and monitors used by College Cyber Defenders students.
(Photo illustration by Lynda Hadley)

- program stay on around the

. N clock, their power consump-
tion was totaled for 24 hours.
Monitors are turned off at the
end of the workday, so their
power consumption was only
calculated for an eight-hour
period.

Entering students learn to
assemble computers, often
rebuilding older models avail-
able from Reapplication. There
were a wide range of comput-
ers and monitors in the study
— eight different computers
and 13 monitor types. The
team found quite a difference
in cost of ownership, Scott
says. Comparing a computer
that consumes 0.44 amps
(while idling) to one that con-
sumes 0.57 amps wouldn’t be
expected to show much of a
difference. But the second sys-
tem is more than three times
as fast, so the cost-speed ratio
was 56 cents per MHz for the
slower system, compared to
17 cents per MHz for the faster
one. The service life of the
computers — three years —

to help find a power meter customized for their
needs. (It has six channels and can provide
detailed measurements over time with software
Chiris is enhancing.) Since computers in the CCD

was also taken into consideration, since any cost
savings is cumulative.
Cost of cooling was also considered.

(Continued on page 6)
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Nuclear future

(Continued from page 1)

fuel cycle, which is transparent, totally open for
all to see. Using the most sophisticated technolo-
gies — many developed at Sandia — nuclear fuels
would be tracked and managed throughout their
life cycles. The transparency would alleviate pro-
liferation concerns (more on that later), while the
holistic nature of the cycle would maximize the
benefit from every atom of fissionable material.

As Tom Hunter puts it: “The nation has taken
pieces of what should be an integral puzzle and
isolated them in a way that we can’t get a coher-
ent overall policy.” DOE, he says, should “step up
to its rightful role and champion this as a major
mission element, this integration of all things
nuclear.”

A look at the nuclear past

To understand the drivers behind Roger,
Tom, and Bob’s vision for the future, it’s useful to
understand the nuclear past.

The atom’s awesome power, unleashed over
Japan, ended a long and bloody war. In the heady
postwar days, it was asserted that that same
incredible energy would be harnessed and put to
work for the greater good of humankind. Thus
President Eisenhower’s Atoms for Peace. Thus,
power “too cheap to meter.” A new day, charged
with can-do American optimism, would bring
light to the far corners of the world.

A bright and shining promise indeed. And a
seductive and alluring one, too. In the US alone,
more than 100 nuclear power plants were
brought on line.

But the electricity wasn’t too cheap to meter.
It cost dearly to bring a power plant on stream.
Huge amounts of capital (which had itself
become very costly by the 1970s) could be tied up
for years as utilities negotiated the regulatory/
environmental labyrinth required to get a plant

DROP IT — Sandia engineers prepare a commercial
rad-waste transport container for an NRC-required
drop test prior to certification. Safe transport of
nuclear wastes is one of the many integrated aspects
of the Global Nuclear Future as envisioned by Sandia
VPs Roger Hagengruber, Tom Hunter, and Bob Eagan.

(Photo by Randy Montoya)

up and running. Environmental concerns
mounted: What do you do with the wastes?
Safety concerns mounted: Would a “China Syn-
drome” core meltdown let slip an Armageddon
of destruction? While the damage from Three
Mile Island might have been exaggerated in the
public mind, there was no doubt whatsoever that
Chernobyl was a disaster of huge proportions.
Public support went south and stayed there.

Then there was the public policy issue.

A technology called fuel reprocessing allowed
engineers to take advantage of an interesting
characteristic of controlled nuclear fission. After
being “burned” in a reactor,
the used uranium fuel rods
could be reprocessed — that
is, recycled — and more fis-
sionable material could be
recovered. In the right kind
of reactor, that fuel could
be used to generate more
electricity. Along with
reprocessing technology,
there was also another tech-
nology, the breeder reactor.
It was the nearest thing you
can imagine to a perpetual
motion machine. The
breeder reactor could actu-
ally produce — via irradia-
tion — more fuel than it
consumed.

These were exciting
technologies, to be sure.
But in the 1970s, reprocess-
ing wasn’t cost-effective.

Far from it. It was expen-
sive. Even so, the prospect
of virtually unlimited fuel
supply still tantalized, and
it might have made sense
for US industry to invest in
R&D to develop and refine
reprocessing techniques
and breeder reactor designs.

Except for one big con- All WS

that the answer to a world in which it’s possible
to have the largest degree of nuclear peace and, to
some extent, prosperity is a world in which you
have to engage all elements, including a proactive
policy for nuclear energy.” A big part of that pol-
icy, Roger says, is that “we need to fully engage
Russia in this.”

Tom agrees: “I don’t think you can think
about a Global Nuclear Future without recogniz-
ing the Russian situation; they are still advocates
for a broad spectrum of nuclear activities, includ-
ing nuclear power. They certainly have the capa-
bility [to promote things nuclear], the experience

American public sees a global
nuclear future, too
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stuff could be diverted
down some very unsavory
avenues. An adversary
using the technology could
churn out bomb-grade fis-
sionables by the cart-load.
Sell it to the highest bidder.
Imagine Idi Amin with a
couple of nukes.

The dream, in short, had a nightmarish dark
side. Jekyll and Hyde. So, in the interest of
national security and nonproliferation, President
Carter signed a directive: There would be no
reprocessing, no breeders, in the US.

Anything but nuclear

The bottom line to all these political, eco-
nomic, regulatory, environmental, safety, and
public relations concerns? Utility company bean
counters, the no-nonsense cost/benefit guys and
gals, said to their bosses: “We can make a lot
more money with natural gas (or coal, or what-
ever. Anything but nuclear).”

Nuclear investment dried up, and with it so
did US influence over all (non-weapons) things
nuclear.

The rest of the world didn’t follow the US
lead. Indeed, nuclear plant construction is surg-
ing around the globe — 31 commercial reactors
are under construction right now and scores more
are anticipated in the years ahead — and several
countries are reprocessing fuels.

Roger poses the question: Has the nation’s
reprocessing policy produced the desired benefit,
or would an alternative policy be more beneficial
in controlling proliferation?

“The argument we’re making,” he says, “is
that an alternative policy about nuclear energy
and reprocessing would be more beneficial. The
additional element of the energy problem that
the US is facing only adds greater urgency.”

He adds: “Our whole thesis here at Sandia is

ALTHOUGH by definition polling data are as volatile as public opinion,
this April 2001 poll conducted for the Nuclear Energy Institute reflects
growing public support for increased nuclear power in the US. Other
polls reported in the nation’s media over the last three months reflect
similar results.

(Chart courtesy of Nuclear Energy Institute)

to do that, and they are, of course, a major
weapons state. It’s clear that we need to have
some cooperation with them in a way that they
are at least significant contributors to how this
nuclear future shapes up.”

As an aside, Bob says, “It’s kind of interesting
that in Russia plutonium is viewed as an
extremely valuable national asset. In this country
it’s viewed as intolerably bad stuff that should be
thrown away. We actually think the Russians
have it right here.”

The global dimension

As interested as he is in Russian-specific inter-
actions, Roger sees the global dimension of the
Global Nuclear Future.

“We have to recognize,” he says, “that many
emerging economies — China and India, for
instance — are going to have very substantial
needs for energy. They face the problem that the
world faces, which is that coal is relatively abun-
dant but it produces a lot of carbon and a lot of
pollution. Nuclear energy will be attractive for
them. We can’t simply walk away from this.
We’re going to have to face this issue whether it’s
a brownout in California, a global issue of pollu-
tion, or proliferation. Sitting back is not going to
be good enough.”

Bob notes that the energy crisis that reared its
head in California early this year “has teed up
the issue of nuclear energy again in a major away.
It’s caused a lot of people to look at why the US

(Continued on next page)
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Visualization

(Continued from page 1)

away, the image is as good as your eyes are able
to see.”

Also, even the world’s largest sets are ren-
dered in seconds rather than minutes or hours.

“We are 100 times faster in producing an
image than the fastest SGI graphics pipe,” says
Philip, “and to my knowledge are now the fastest
in the world in rendering complex scientific data
sets.” (SGI is generally acknowledged as an industry
leader in graphics performance.) The “Scalable
Rendering Team” that created the cluster includes,
among others, Milt Clauser, Ken Moreland, Dino
Pavlakos, and Brian Wylie (all 9227).

The screen is part of Sandia’s Visualization
Corridor — so-called because “it suggests a wide
path through which large quantities of data can
flow,” says project manager Carl Leishman
(14111). Images are created through massively
parallel imaging, which could be thought of as
the kid brother of massively parallel computing.
The image is not created from a single graphics
card but instead through the orchestrated outputs
of 64 computers splitting data into 16 screens
arranged as a 4 x 4 set.

Next stop: 64 million pixels

By January, Philip expects the Sandia team to
reach the project’s second phase goal of 64 mil-
lion pixels — a major milestone of the ASCI
VIEWS program, which funds this work. “Sandia
is the Lab charged with responsibility for this
milestone, and we will meet it,” he says. The
images are expected to allow scientists a better
view of where nuclear and other complex reac-
tions are behaving unexpectedly and where they
are proceeding normally. Says Philip, “It does
not make sense to view a 20- or 100-million cell
simulation result on a standard one-million-pixel
display.”

The ASCI/VIEWS Visualization Corridor was
conceived and built by Sandia’s VIEWS Visualiza-
tion and VIEWS Operational Deployment team to
support development and deployment of scalable
rendering and display technologies. The 2,500-
square-foot facility in Bldg. 880 is deliberately
located close to many of its potential users,
including the weapon analysts in that building.
The technology developed in the Visualization
Corridor is expected to reach another peak within
the walls of Sandia’s MESA Complex in 20086,
where weapon engineers will work in close prox-
imity with weapon analysts, engineering scien-
tists, and microtechnology developers.

The current facility features three wall-sized
rear-projection display screens, custom-con-
structed by Stewart Filmscreen Corp., of Torrance,
Calif. The display screens — each 10’ x 13’ —
may be the largest individual pieces of glass in
New Mexico. The screens were installed through
an open wall during remodeling of the building,

WAR ROOM OF THE ENTERPRISE? That’s not Kirk and Spock looking at a wormhole, but Ken Moreland, left, and
Brian Wylie (both 9227) examining a complicated data set displayed with a clarity unmatched by the HDTV images

on either side.

and if they are ever removed or replaced, an
access port in the roof will allow the screens to be
lifted in or out with a crane.

Arrays of high-performance digital projectors
(1280 x 1024 pixel resolution) provide the screen
images. The initial installation consists of one
center-screen stack of 16 digital high-resolution
projectors, with individual projectors for the left
and right screens. The system is configured with
no image-edge overlaps. Because of the bright-
ness of the projectors, the extremely high-resolu-
tion images are easily discernible in ambient
light conditions, and users can work in the envi-
ronment with their books, papers, computers,
and other devices and interact normally with
one another.

Down on the “render farm”

Driving the images will be one of the first
computer clusters designed for graphics rendering
and image display. Building on Sandia’s expertise
in scalable high-performance computing, the
VIEWS team has fielded a cluster of 64 Compaq
SP750 workstation computers. Although the
computers are similar to home computers, they
are interconnected with a very high bandwidth,
gigabit wire speed, communications fabric. Soft-
ware created by Sandia’s VIEWS scalable render-
ing team leverages the data interconnect to per-
form scalable parallel rendering of computer
simulation data into images. Clusters of comput-
ers, or “render farms,” used for many years in the
movie industry, may take a half-hour or more to
render a frame — the equivalent of the Sandia
screen — but they cannot handle the data set
sizes or the interactive rates of the Sandia cluster.

(Photo by Randy Montoya)

Plans exist to move the 64-node computer cluster
into the classified environment and to assemble a
new unclassified computer cluster.

Other, smaller view-clusters exist at Prince-
ton, Stanford, and Lawrence Livermore National
Laboratory. These programs, as well as another to
be operable this winter at the University of Texas
at Austin, are all funded by ASCI.

The Corridor provides many other classified
and unclassified data sources for display: worksta-
tions, video teleconferencing, media creation sup-
port for animation files, and VHS and DVD.
Automated video and audio matrix-switching
support both unclassified and classified sources,
and a variety of display modes are available. The
user facility is available on a 24-hour basis.

Budget permitting, even
higher resolution on the way

Depending on budget and the avail-
ability of technology, 16 additional projec-
tors with even higher resolution (1600 x
1200 pixel resolution) will eventually be
installed along with another array of 16
more 1280 x 1024 projectors for a total of
three projector arrays with an overall dis-
play resolution of 69 megapixels. This
capability will support the VIEWS FY02
Milestone — Scalable Rendering System to
drive a 64-megapixel display. This is a
technically aggressive goal, but the result
for users will be very large, very bright, and
very detailed computer display images.

Nuclear future

(Continued from preceding page)

chose not to continue building nuclear power
plants. A lot of folks are concluding that the rea-
sons for doing that were mostly poorly founded.”

Thus, Bob says, the time is right for America
to revisit nuclear energy, but with a new
expanded sense of what that means.

“Sandia is about national security writ large:
security related to our main mission of weapons,
security related to proliferation, security related to
the energy supply, and security related to environ-
mental policy. . .. Within the DOE and within the
government in general these things are handled
as separate entities, but the reality is that they’re
all interrelated and we’ve put together a story
around how all those things are related. And our
role is, then, to try to stimulate dialogue at the
right levels of government to start to manage all
things nuclear in an integrated fashion.”

Roger, Tom, and Bob stress that only the gov-
ernment can really provide the policy and R&D

“I think that right now and for
the next few years we have an
absolutely fantastic opportu-
nity to move all this forward.”

underpinnings of the Global Nuclear Future.

Says Roger: “Our philosophical view is that . . .
the genetic code of nuclear energy has a substan-
tial part of its sequence coming from government
investment. . . . Our belief is that the government
needs to lead the way in the technology area
toward a new generation of nuclear energy, not
to the exclusive benefit of the US but in a global
way.”

Timing is right

And the timing is right, says Bob, for the gov-
ernment to step to the plate.

“I think that in this administration, the

[Global Nuclear Future] concept is extremely
viable. We certainly have an opportunity to get

this played within the Department of Energy,
because of [Labs President] Paul Robinson’s lead-
ership position in all things nuclear and his abil-
ity to have a dialogue with the Secretary. . . . |
think that right now and for the next few years
we have an absolutely fantastic opportunity to
move all this forward. We have a president who'’s
not afraid to utter the word nuclear and a vice
president who is outspoken on the issue and has
expressed support for very pragmatic approaches
to solving these sets of problems. Given those
factors, I think, yes, there’s a very high chance
we’ll get a favorable hearing on the [Global
Nuclear Future] concept. . . . Even the strong
environmental community has got to look at
this issue of balance of greenhouse gas emissions
with the issue of nuclear reactors.”

The timing may be right, but there are chal-
lenges: “The problem is that, with things of this
nature, broad in scope like this [Global Nuclear
Future] concept, it’s hard to capture the attention
of policy makers,” says Tom. “I think we [Sandia]
should be seen as those who want to engage in
the dialogue, support the policy makers, try to
provide information that is factual, objective, eth-
ical, and presented with integrity.”
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Sandia to release first risk-based approach to
building management software for use by GSA

RAMPART assesses risks of natural disasters, crime, terrorism

By Chris Burroughs

RAMPART, Sandia-developed software
believed to be the first risk-based approach to
building management, may soon become a tool
to help the General Services Administration
(GSA) assess the risks of natural disasters,
crime, and terrorism to the nearly 8,000 federal
buildings it manages nationwide.

GSA turned to Sandia in mid-1998 follow-
ing the Oklahoma City bombing and several
devastating natural disasters to create a screen-
ing-level software program that could analyze
the risk of potential threats to buildings. After
nearly three years of development, RAMPART,
for Risk Assessment Method — Property Analy-
sis and Ranking Tool, is ready to be rolled out.

“Traditionally buildings have been built to
code, which pays attention to disasters that have
already happened,” says Regina Hunter (6804),
RAMPART technical lead. “RAMPART looks to
the future probability of events occurring and
what there is to lose if those events take place.”

The software development is part of Sandia’s
Architectural Surety® program, which uses
technology to make homes, shopping malls,
offices, public buildings, and infrastructures
safer in a natural disaster or terrorist attack.

While the initial RAMPART software was
developed specifically to analyze risks for GSA-
managed buildings, it could easily be adopted
for other critical facilities such as embassies,
school systems, and large municipalities.

“We think RAMPART could have wide
application for other government agencies and
in the private sector,” says Rudy Matalucci
(5862), the RAMPART project manager.

On the road

Starting this month the RAMPART team
will be taking the software on the road, giving
formal training sessions on it at the ten GSA
regional offices. The first was July 10 in Denver,
to be followed later in the month with a ses-
sion in Fort Worth. Training at the remaining
regional offices is planned through the end of
September.

In developing RAMPART, the Sandia team
built equations for threatening events — nat-
ural hazards including hurricanes, tornadoes,
earthquakes, winter storms, and floods as well
as crime and terrorism — and information on
the building’s location, construction type,
numbers of people housed, types of activities
underway, and numerous other factors. The
equations could then determine the risk for an
event at a particular building.

For example, Regina says, take an empty
warehouse slated for demolition in an area

“Traditionally, buildings have been
built to code, which pays attention
to disasters that have already hap-
pened. RAMPART looks to the
future probability of events occur-
ring and what there is to lose if
those events take place.”

highly prone to hurricanes. While the potential
for a hurricane is large, the consequences are
unimportant, and therefore risk turns out to be
very low.”

However, if it were a large federal building
that housed thousands of people, including
several hundred from “lightning rod” agencies
like the Federal Bureau of Investigation or the
Bureau of Alcohol, Tobacco, and Firearms, and
was in the same hurricane-prone location, the
risk would be much higher, she says.

RAMPART consists of a user interface, a
threatening-events database, and an expert sys-
tem of rules that embody the GSA’s knowledge
about buildings and tenants and Sandia’s
knowledge of risk analysis. Using the software,
it will take a GSA staff member less than two
hours to complete a building risk analysis.

Easy to use

One of the important aspects of RAMPART
is that it is easy to use for the GSA staffers.

“All users have to do is point and click
their way through the assessment,” Regina
says. “They will be asked basic questions about
the building — location, construction, security
monitoring, etc. — and the computer program
will do the rest.”

“The interface does not request any infor-
mation that a GSA property manager can’t rea-
sonably be expected to have access to,” Regina
says. “For example, the user is not asked to eval-
uate risk or to provide data on the probability of
natural hazards in the area.” Instead, RAMPART
contains this information in its database.

After completing a building assessment,
users learn whether the building is considered
to be a very high, high, medium, low, or negli-
gible risk. They receive additional information
about the risk factors in the form of a bar chart
that shows the risk for the consequences ana-
lyzed for each hazard. The graphical presenta-
tion allows the user to see and distinguish at a

Energy costs

(Continued from page 3)

Although many students have received 17-inch
Apple monitors from Reapplication, the study
showed those bright cathode-ray displays create a
lot of heat, compared to less bulky and more legi-
ble flat-panel displays.

“In the summer, the outdoor temperature
goes to triple digits,” Scott says. “We’ve gone
from 15 people in the building in the spring to
34 people this summer. . . . People are like
2,000-watt heaters — that’s almost 600 British
Thermal Units — so the heat load from equip-
ment and people makes the cost of air-condi-
tioning a factor.”

The interns didn’t want to trip a circuit
breaker by overloading electrical equipment. “We
realized there would be a whole lot more interns
here in the summer,” adds LaVon (a student at

Hayward State University), “and we started think-
ing about rolling blackouts. We wanted to get a
diagnostic of how much energy we were pulling
in this room, and looked at cost efficiency. That
way, you could purchase a box that could save
you money in the long run.”

Taking cooling and all the energy considera-
tions into account, Scott says, “we’re trying to get
more processing power for the money.

The data are now available on the web at
http://heat.ca.sandia.gov, and the portable
power meter can also be provided for others at
Sandia who want to measure equipment energy
consumption.

Scott thinks lessons from energy problems in
California can help the rest of the country, too.
“Our future depends on being high-tech, which
generally means high power consumption,” he
says, “and we just don’t have the infrastructure.
Initial results show that something like one-third
of the power used by computers can be saved by
making better buying decisions, and you save
money along the way.”

RAMPART team

The RAMPART software team includes
Rudy Matalucci (5862) as program manager,
Regina Hunter as technical lead, Debra
Browitt (6536), Sharon Shannon (6804),
Len Malczynski (6002), Doug Rizor (6135),
Phil Pohl (6804), and Brent Melville (6804).
Deborah Kernan (5931) and Abram
Van Der Geest (1673) worked on the project
in earlier stages.

glance both the infrequent high risks and the
frequent low risks that the building presents.

From the start and at each stage of the
RAMPART project, Sandia developers made sure
that GSA regional offices were involved in the
software creation. Regina met with five of the
ten regional offices at least once and with the
field office in Albuquerque three or four times
to query them on their needs and obtain input
on the software as it was developed.

“I loved this project so much that I've visited
regional offices on my vacation,” Regina says. “I
thought it was important to find out what the
regional offices thought about the software.
Their responses led me to change the software in
my attempt to make it a real tool for GSA.”

“Standard software development practices
dictate that analysis and design of an applica-
tion be done in the very early stages of a pro-
ject,” says Sharon Shannon (6804), one of the

“All users have to do is point and
click their way through the assess-
ment. They will be asked basic
questions about the building —
location, construction, security
monitoring, etc. — and the com-
puter program will do th